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INTRODUCTION   
Siddha System is one of humanity's longest and continually practiced 
systems of medicine. Siddha drugs are derived from natural sources such as 
plants, animals and minerals. Plant drugs are its mainstay. The standing 
instruction of Siddhars to medical practitioners is to use herbal drugs first in 
any ailment.  
Mankind has a long history in the use of herbal medicines. The role of 
traditional medicine in the solution of health problems is invaluable on a global 
level. This is all the more striking when we consider the fact that approximately 
80% of the people living in less developed countries rely exclusively on 
traditional medicine for their health needs. In present global scenario, natural 
medicines are gaining prominence, because they are economical, easily 
available and relatively free from side effects.   
Formidable expansion of human population, hand in hand with the 
emergence of new mysterious human ailment have necessitated to discover 
hundreds of new herbals and to sustain the herbal formulation to meet the ever 
increasing medical care of the humanity.  
Hence attention of scientists all over the world is focused towards the 
Indian system of medicine in the recent past. Hence it is imperative to 
scientifically validate our traditional claim. Scientific proof of the safety and 
efficacy studies with standard scientific protocols following clinical practice is 
the need of the hour to prove our traditional claim.  
Siddha system of medicine offers cure for many diseases and helps in 
the management of several incurable diseases. One such disease is Azhal keel 
Vayu, a Vatha disease, which is a degenerative disease of the weight bearing 
joints. It is a disabling disease affecting mostly the elderly. 
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Though various herbal formulations are available for treating the 
disease, the search for a drug, which could be more potent and relatively 
produce lesser side effects continues.  
Indigofera tinctoria is a well-known herb that has been evaluated for its 
anti-ulcer, anti-histaminic properties and various studies have been done on the 
plant. The efficacy of Indigofera tinctoria leaves in managing Azhal keel vayu 
has not been tried so far though a topical preparation of the same has been 
evaluated for its anti-inflammatory and analgesic properties.  
Having completely convinced with the literary evidences, Avuri Ilai 
Choornam (Indigofera tinctoria) was chosen as the test drug to treat Azhal keel 
vayu. This study will enable to prove the efficacy of Avuri Ilai Choornam as an 
analgesic and anti- inflammatory drug.  
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AIM AND OBJECTIVES 
Aim: 
  To evaluate the efficacy of AVURI ILAI CHOORNAM in the 
management of Azhal keel vayu.  
Objectives: 
• To collect and study relevant literary evidence  
• To identify the drug that is to be used in the study  
• To subject  the drug to Pharmacognostic study 
• To subject the trial drug to a detailed bio-chemical analysis 
• To subject the drug to microbiological analysis 
• To subject the drug to pharmacological and acute toxicity studies 
• To identify and induct suitable patients for the study 
• To administer the drug and continue the treatment for the required time 
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REVIEW OF SIDDHA LITERATURE 
  
In several Siddha books, Avuri is often mentioned by its other names. 
The synonyms of Avuri are given below.  
÷ÁÖ ö£¯ºPÒ: 
In his book Bogar Nigandu 1200, Bogar quotes, 
""AÄ¶²h ÷£ºuøÚ÷¯ ¯Ô¯U ÷PÐ 
  A¸nß÷£õÀ |Ó©õÚ ¦è¤¯õS® 
PÄ¶ö¯ßÓ PõÂµ[ P\¨¤ÓPsh[ 
 Pa\sh Põ»SnzÁ 
{õÁUPÚ©õ ©õºa_Á ©õUP® 
 µzu ¦è£õ]¯©õSg 
\Ä¶ ö¯ßÓa \shõa _m]Q¯©õS 
 \õzv¯÷uõ µÄ¶²h ö\¯¾©õ÷©''1. 
 
The other names include : 
• AÂ¶ 
• }¼ 










 Cx C¢v¯õÂ¾®, öußÚõmi¾®, Á[Pzv¾® £°µõS® ö\i  
 
ÁS¨¦: 
£¯ß£k® EÖ¨¦ & Cø» 
• _øÁ   & øP¨¦ 
• ußø©  & öÁ¨£® 
• ¤¶Ä   & Põº¨¦ 
 
ö\´øP: 
• ~m¦¬UöPõÀ¼ & Germicide 
• ¬øÓöÁ¨£PØÔ & Antiperiodic 
• öÁ¨£¬shõUQ & Stimulant 
• ÃUP[Pøµa] & Deobstruent 
• xÁº¨¤  & Astringent 
 
£s¦ : 
E¶¯»Ä ¶zuøÇzuõß Kx £vönß  
A¶¯{gø\ vßÓÁºUS® BS® & öu¶Á¶¯  
ÁõuöÁ¨¦ Põ©õø» ø©¢uº SÖ©õ¢ug 
^u® APØÖ¢ öu¶. 
 
\ßÛ £v-ßÖg \¢öuõizu Áõu¬uÀ 
EßÝ ÂhUPi²® Kk[Põs & ªßÝ[ 
PÄ¶|Ó® EshõS[ Põ]Û²Ò {À» 






 Cx £vönßÁøP {g_PøÍ¨ ÷£õUS®. ÁÎ_µ®, Põ©õø», ©õ¢u®, ^uÍ®, 
¬¨¤o, RÀÁõu® CøÁPøÍ¨ ÷£õUS® . EhÀ ö£õßÛÓ® ö£Ö®.  
One of the diseases mentioned above includes Keel Vayu. Azhal Keel 
Vayu, a subtype of Keel Vayu, was chosen to be treated with Avuri ilai 
Choornam.  
ÁÇUS: 
• AÄ¶°ø», AÄ¶÷Áº¨£møh, ö£õ¶zu ö£¸[Põ¯®, ªÍS, CøÁPøÍ Köµøh yUQ, 
{ßÓõP Aøµzx, _søh¯ÍÄ ö\´x {õÒ JßÖUS Põø» JßÖ ©õø» JßÓõPU 
öPõkzx E¨¤À»õ¨ £zv¯® øÁUP,  {µ®¦ ]»¢v Sn©õS®. Cøu÷¯ Aøµzx 
{µ®¦a ]»¢v ÷uõßÔÂhzvÀ øÁzxU Pmh»õ®.  
• AÄ¶°ø»ø¯ Si}¶mk öPõkUP ÁÎ _µ®, Põ©õø» }[S®.  
• P¸[Qµ¢vUS AÄ¶ Cø»a \õØÔøÚ 1 £õ»õøh AÍÄ öPõkzx Áµ w¸®.  
• AÄ¶ Cø»ø¯ Á¼¨¦, C]Ä, PÊzx Á¼°À EmöPõÒÍ w¸®.  
• AÄ¶°ø»a \õØÔøÚ £õsk, Põ©õø», Pµ¨£õß ÷{õ°À øP¯õÍ {À» 
£»ÝshõS®.  
  The leaves of Avuri are indicated for Keel Vayu in books other than 
PorutPanbu Nool. They are given below.  
• AÄ¶°ø»¯õÀ RÀÁõu® w¸® : \µ÷£¢vµº øÁzv¯ ¬øÓPÒ & Sß© ÷µõP 
]Qaø\, £UP® & 183. 
• AÄ¶ Cø»¯õÀ RÀÁõu® }[S® : ¤µõn µm\õªºu ]¢x; £UP® - 36. 
• AÄ¶ PØ£®: 
 AÄ¶ Cø», øP¯õ¢uPøµ, S¨ø£÷©Û, öPõmøhUPµ¢øu, ÁÀ»õøµ, 
ö£õØÔø»U øP¯õ¢uPøµ, ö\¸¨£øh CøÁPøÍ |Ç¼À E»ºzv \©öÚøh¯õP |Özx 
Cizxa `µn® ö\´x ÷ÁøÍUS v¶Pi¨¤µ©õÚ® ÷uÛÀ vÚ® C¸÷ÁøÍ J¸ ©sh»® 
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öPõkzxÁµ ìv·PÐUS EshõÚ EvµUPmk, Á°ØÔ¾shõS® Q¸ªU Tmh®, 
RÀÁõu®, \º¨£ Âå® CøÁPÒ }[S®. £uõºzu Sn ÂÍUP®, £UP® 42&3 
 
Áõu ÷{õ´US E£÷¯õP¨£k® ©¸¢xPÎÀ AÄ¶ ÷\¸® ©¸¢xPÒ.  
• {¢v ö©ÊS: 
AÍÄ  : 200-&500 ª.Q. 
AÝ£õÚ® : £øÚöÁÀ»® & C¸÷ÁøÍ 
Põ» AÍÄ : ÷{õ°ß uµzvØ÷PØ£ 12&25&45 {õmPÒ 
w¸® ÷{õ´PÒ : ÁÎ ÷{õ´PÒ, øPPõÀ Áõu®, ÷©P®&20,  
PõÀ¤i¨¦, Áõu¨¤i¨¦, Põ´a\À  
Buõµ®  : ]zu ©¸¢xPÒ ö\´¬øÓ. £U: 152  
 
• Dµ öÁ[Põ¯ Gsön´: 
   öÁ[Põ¯®, ÷{ºÁõÍ®, _US, PkS, {Ø^µP®, \¢uÚ®, öÁÐzøu¨ ¤]ß, 
K©®, §sk, ªÍS, v¨¤¼, ö£¸[õ¯®, öÁ¢u¯®, Á\®¦, öÁ[Põµ®, CøÁPøÍ \¶ö¯øh 
Gkzx, Cizx ÁìvµPõ¯gö\´x öPõÒÍÄ®. ¤ßÚº,  
  
 ¬v¯õºT¢uÀ, AÄ¶, S¸¢x, Bhõ÷uõøh, yxøÍ, \õµøn, ö{õa], ¬¸[øP, 
öÁÒ÷Á»®£møh, öPõi÷Á¼, ÷Áº ÁøPUS J¸ ÁµõPß Gkzx Cizx, uspº Âmk 
{ßÓõP Aøµzx ÷Á¨ö£søn²hß (1¼ ÷\º) SÇ¨¤ Ak¨¤ß ÷©÷»ØÔ G¶zx £uzvÀ 
CÓUQ ÁiPmi, Põö\øh AÍÄ vÚ¢÷uõÖ® EmöPõÒÍ SvøµÁ¼¨¦, Áõu® w¸®. 
Buõµ® : APìv¯º 2000, £UP® 212 
 
There are several preparations in which Avuri leaf (Indigofera tinctoria) 
is one of the ingredients. Few are mentioned here.  
 
• ©Põ¤µ\õu ÷»Q¯® : APzv¯º øÁzv¯ ]¢uõ©o  
öÁs£õ & 4000; £UP® 266&267.  
w¸® ÷{õ´ : Áõ´Ä, Sß©®, £UP`ø», 8 Âu 
¥¼øP ÷{õ´, vµm] Áõ². 
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• {õ²¸Â Â¯õv E¸søh : \µ÷£¢vµº øÁzv¯ ¬øÓPÒ £õsk, Põ©õø» 
]Qaø\  
£UP® : 13&14 
w¸® ÷{õ´ : £õsk 
AÍÄ : 1 E¸søh, 2 ÷ÁøÍ
 
• ]ØÓõ¬mi ©õzvøµ : \µ÷£¢vµº øÁzv¯ ¬øÓPÒ 
£õsk, Põ©õø» ]Qaø\  
£UP® 93&94 
w¸® ÷{õ´ : Põ©õø» 
AÍÄ : _søh¯ÍÄ 
 
• EÒÎ¯õ ©nUöPsön´ : \µ÷£¢vµº øÁzv¯ ¬øÓPÒ 
Sß©÷µõP ]Qaø\; £UP® 42 
w¸® ÷{õ´ : Sß©[PÒ, Qµ¢vPÒ 
AÍÄ : ½ Põö\øh  
 
• Ãµ£zµ Gsön´ : ¤µõn µm\õªºu ]¢x; 
£UP® 355 
w¸® ÷{õ´ : AøÓ¯õ¨¦U Pmi, £Äzvµ®, ¦s, 
\P» ÷©P®, Qµ¢v 
AÍÄ 1/16  & 1/8 ÷\º, Põø» ©mk® 
• Áõu _µU Q¯õÇ® : APzv¯º øÁzv¯ ]¢uõ©o öÁs£õ 4000, 
£UP® 82&83 
w¸® ÷{õ´ : Áõu _µ® 
• AÄ¶¯õv {ì¯® : \µ÷£¢vµº øÁzv¯ ¬øÓPÒ Âå ÷µõP ]Qaø\, 
£UP® 168 
w¸® ÷{õ´ : £õ®¦UPi 
• ©Põ]¢uõ©o SÇ®¦ : Âå øÁzv¯ ]¢uõ©o 
£UP® 64 
w¸® ÷{õ´ : \ºÁ Âå® 
• `¼¨£õo Gsön´ : ¤µõn µm\õªºu ]¢x 
£UP® 358 
w¸® ÷{õ´ :  B©UPmi, Â¨¦¸v, \P» Áõ², 
÷uPÃUP®, `ø» 
AÍÄ : 1/8, ¼ ÷\º 
 
AÝ£õÚ® : öÁ¢}º12 
 
""Põ´¢uõÓ øÁzu}º PmkÇø» ÂUPö»õk 
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Áõ´¢u Põ\ ¤zu ©õØÖ[Põs ÷\º¢x Á¸ 
-ºaø\ Âå® Áõ¢v ¬ß ©¯UP ÷©P©v 
³ºa]u¬® ÷uõå® ÷£õUS®.  
 
Põ´¢u} ¸sq[PõÀ Ps ö\Â÷{õ´ `ø» Sß©¢ 
÷uõ´¢u_µ ÷ÁP¢ öuõhøµ²® & £õ´¢uk¸® 
Áõuzvß ÷Põ£ªøÁ ©õÖö©Ú »õv¯¸Ò 
÷Áuzvß ÁõUQ¯©õ® ÁõÒ.  
 
¬¨£[P ÓUPõ´¢u ¬¢u öÁ¢}µõÀ Áõu¢  
ö\¨¦[ SÎº {kUPÀ wa_µ® øu¨£»÷{õ´  
Áõu¤zu ø©¯ªøÁ ©õÖg _¶SÇ÷» 







öPõvUP øÁzx BÔ¯ }º Ps÷nõ´, ö\ÂUSzuÀ, `ø», Sß©®, _µ÷ÁP®, 
÷PõøÇ, ÁõuõvUP®, ©ØÖ® EÇø» ÷{õ´, ÂUPÀ, ÷£v¯õØ QøÍzu 
¤zu÷Põ£®, -ºaø\, Áõ¢v, ©¯UP®, _UQ» ÷©P®, v¶÷Põ£® CøÁPøÍ 
÷£õUS®.  
 
 ¬UPõØ £õP® _si¯ öÁ¢}µõÀ Áõu Â¸zv, SÎº{kUP®, öPõkg_µ®, 





REVIEW OF LITERATURE  
BOTANICAL ASPECT 
Indigofera tinctoria L. 
Synonyms29 : 
Tamil   : Avuri, Neeli 
English  : Common Indigo 
Hindi   : Nili, Lil 
Sanskrit  : Nilika, Nilini, Rangapatri 
Malayalam  : Neelamar, Amari 
Telugu  : Nilichettu, Nili 
Urdu   : Nila 
Chinese  : Hsiao Ching, Monlan 
 
Bentham and Hooker’s classification of Indigofera tinctoria: 
Kingdom  : Plant Kingdom 
Division  : Phanerogam 
Sub-Division  : Angiosperms 
Class   : Dicotyledons 
Sub-Class  : Polypetalae 
Series   : Calyciflorae 
Family  : Leguminosae 
Sub-family  : Fabaceae 
Genus   : Indigofera 







Plant description24 : 
• Erect shrub : Branches terete or more or less angular. 
Slightly silvery from fine appressed hairs.  
• Flowers : Numerous, of a pink or purple rose colour in 
axillary racemes. 
 Calyx 5- cleft, gamosepalous, hairy outside; 
teeth triangular, acute, as long as the tube.  
Corolla – Papilionaceous; long, standard 
pubescent at the back.  
Stamens – 10, diadelphous 
Ovary – sessile with a short, incurved style 
ending in a capitate stigma.  
• Leaves : Alternate, 3-4 inches long; shortly stalked, 
unequally pinnate with small setaceous 
stipules, rachis – stiff, tapering, hairy leaflets in 
4-6 opposite pairs and an odd one, very shortly 
stalked, each with a minute stipella at the base, 
oval or obovate – oblong, glabrous and bluish 
green above, silky with white adpressed hairs 
and paler beneath.  
• Pods : Long – linear, straight or slightly curved, 
apiculate, thickened at the sutures, glabrous.  
• Seeds : Truncated at both ends; rhombic in Cross – 
section. Seedling with epigeal germination; 
cotyledons thick, short- lasting 
 
Distribution    :  Widely cultivated in many parts of India. 
 




• Indican, the oxidised form of Luc-indigo or Indigo white. 
• Indigotin or Indigo-blue 
• Indigo-red, Iso indigotin, a bisindole derivative which is responsible for its 
anti-leukemic activity.  
• A galactomannan, composed of galactose and mannose in molar ratio of 
1:1,52 
• Phenols 
• Anti-radicals that show very strong free radical scavenging activity.  
• Indirubin, a bis-indole isomer of indigo, which has anti-tumour properties.  
 








The leaves of Indigofera tinctoria contain per 100 g dry matter approximately27. 
N 5.1g 
P 0.35g  
K 1.4g 
Ca 3.9g 
The ash (4.4g) contains upto 9.5% soluble potassium salts.  
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Indican26:     
      
• Chemical name: 2,2’-BIINDOLINYLINDEN -3, 3’-DION.      
• Colourless organic compound, naturally occurring in Indigofera 
tinctoria.  
• Precursor of indigo dye.  
• A Glycoside 




                       
• Molecular formula : C16H10N2O2 
• Blue crystalline compound 
• Principal colouring matter of indigo 
• Indigotin is responsible for its anti-septic and astringent activities 
        
Apigenin:  
• One of the flavanoids     
• It is responsible for its anti- oxidant, anti- inflammatory and 
                  anti- tumor properties. 
 
Rotenoids: 
    
•   Extracts of indigo leaves contains rotenoids . 
•   Has insecticidal properties against mosquito larvae . 
 
Kaempferol: 
                                    
 
 
Chemical name   :      3,5,7-trihydroxy-2-(4-hydroxyphenyl)-4H-1- 
benzopyran-4-one 





• Juice of leaves is given in asthma, whooping cough, palpitations of the heart 
lung disease and kidney complaints.  
• The leaves are externally applied as a poultice in various skin affections like 
scabies and to cleanse and heal wounds and ulcers.  
• Juice of the leaves has great repute as a cure for hydrophobia, being 
administered both internally and externally.  
• Juices of the leaves and indigo in powder are mixed with honey in 
enlargement of liver and spleen, epilepsy and other nervous disorders.  
• Indigo is applied to reduce swellings in the body, to bites and stings of 
venemous stings and also as soothing application to burns and scalds.  
• The leaves are made into an ointment which is applied to contused, 
inflamed or itchy parts.  
• The leaves have virtues of an alterative nature and is given in hepatitis in 
the form of powder mixed with honey.  
• The leaves nibbed up in water and applied to the abdomen helps in 
promoting urine output.  
 
Roots: 
•  The root and stem are hot with a sharp, bitter taste.  
• Laxative, expectorant, alexipharmic 
• Promotes growth of hair 
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• Used in abdominal complaints, heart diseases, insanity.  
• Cures vatha, tumours, fever, leucoderma, enlarged spleen, cephalalgia, 
injuries.  
• Useful in difficult micturition, snake bite, caries tooth, hepatitis. 




EXPERIMENTAL STUDIES ON INDIGOFERA TINCTORIA 
 
1.  Anti-hepatotoxic activity  
Alcoholic extract of aerial parts of Indigofera tinctoria are found to be 
anti hepatotoxic against carbon tetra chloride induced hepatic injury in 
animals. (Indian J. Exp Biol, 1979, 17. 685 ;) 
 
2.  Protective effects of Indigofera tinctoria L. against D-Galactosamine / 
endotoxin – induced acute hepatitis in rodents.  (Indian J. Exp. Biol 
2001, Feb, 39(2): 181-4) 
 
3.  Hypoglycemic activity 
Ethanolic extract (50%) of Indigofera tinctoria showed hypoglycemic 
activity. (ibid, 1980, 18, 594)  
 
4.  Anti-inflammatory and analgesic activity 
Topical preparation of Indigofera tinctoria showed significant anti– 
inflammatory and analgesic activity. The anti-inflammatory effect of 
Indigofera tinctoria 10% was similar to the effect of piroxicam gel. 
Topical preparation containing Indigofera tinctoria chloroform extract 
showed analgesic effect in 10% w/w conc. in early phase with formalin 
test. The topical analgesic activity of extract was less than the analgesic 
activity of piroxicam gel.  (Journal of Ind. med. Vol.4, Apr- Jun 2004 
Pg. 5-8) 
 
5.  Anti-neoplastic activity  
Indirubin, a component of Indigofera tinctoria possesses anti–neoplastic 
action. It exerts its anti-carcinogenic effects by inhibition of DNA 
polymerase I and hence of DNA synthesis. It inhibited DNA synthesis in 
several cell- free assays and in-vivo in rats with walker 256 sarcoma. 
(Acta pharma sin, 1981, 16. 146) 
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6.  Anti-dyslipidemic activity 
The alcohol extract of Indigofera tinctoria showed a significant decrease 
in the plasma triglycerides (TG. 52%) (P<0.001), total cholesterol (TC, 
29%) (P<0.05), Glycerol (Gly, 24%) and free fatty acids (FFA, 14%). 
The decrease was also accompanied by an increase in high density 
lipoproteins (HDL) by 9% and an increased HDL – C/TC ratio of 52% 
at the dose of 250 mg / kg of body weight. (J. Herb pharmacother – 
2007; 7 (1) 59-64) 
 
7.  Antidyslipidemic activity of furano flavanoids isolated from Indigofera 
tinctoria: 3 furano flavones 1-3 and a rare flavonol glycoside 4 from the 
aerial parts of Indigofera tinctoria were isolated. The treatment with 
diastereomeric flavanoids mixture 1&2(80:20) significantly decreased 
the plasma triglycerides(TG) by 60%, total cholesterol (TC) 19%, 
glycerol(Gly) 13% and a free fatty acid (FFA) 25% accompanied with 
increase in high density lipoproteins- cholesterol(HDL-C) by 8%. The 
flavanoid 3 exhibited moderate anti-dyslipidemic activity. (Bio org. 
med. Chem Lett. 206. Jul 1; 16(13) 
 
8.  Bioefficacy against larvae of Anopheles.  
In-vivo and in-vitro investigations on rotenoids from Indigofera tinctoria 
and their bio-efficacy against the larvae of Anopheles stephensi and 
adults of callosohruchus chinensis were found to be significant. (Journal 
of Biosciences. Vol. 18. 1993)  
 
9.  Galactomannan from seeds 
A water soluble galactomannan from the seeds of Indigofera tinctoria 
were identified. (Leguminosae) (Carbohydrate Res. 157 (1986) 251)  
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Physio chemical standardization parameters of Indigofera tinctoria 
Quantitative standards: 
Foreign matter  - Not more than 2% 
Total ash   - Not more than 10% 
Acid – insoluble ash  - Not more than 2% 
Alcohol – soluble extract - Not less than 7.5% 



























PHARMACOGNOSTIC STUDY OF AVURI LEAF(Indigofera tinctoria L.) 
 
MATERIALS AND METHODS 
 The leaves of Indigofera tinctoria L. were collected from Chengalpattu 
District and authenticated by Dr. Sasikala Ethirajulu, Botanist, Central 
Research Institute for Siddha, Arumbakkam, Chennai – 106. Free hand as well 
as microtome sections of leaf, petiole and petiolule were taken double stained.  
Staining: 
 Alcoholic safranin (0.5%) counter stained with 0.25% fast green. This 
schedule gave good results for studying the histology of different tissues of the 
plant organs. All slides, after staining in safranin were dehydrated by 
employing graded series of ethyl alcohol (30%, 50%, 70%, 90% and absolute 
alcohol) and stained fast green in clove oil and xylol-alcohol (50-50) and 
passed through xylol and mounted in DPX mountant (Johansen, 1940). 
Cleaning for leaves for studying palisade ratio, stomatal number and stomatal 
index was done by using 5% sodium hydroxide along with chlorinated soda 
solution supplemented with gentle heat. Quantitative microscopy was carried 
out and values were determined as per the procedure given in Wallis (1997). 
Photomicrographs were taken with the help of Nikon Eclipse E200 
Microscope.  
Macroscopic: 
Leaf :  
Leaves compound; imparipinnate, alternate, stipulate, leaflets 9 to 13; 
1.5 cm. long and 0.3 to 1.2 cm. wide, elliptic – oblong- ovate, membranous, 
pale greenish above, slightly glaucous beneath and turning grayish blue or 




Shows a plano – convex outline (Fig. II B). The epidermis is single 
layered and made up of small rectangular cells and a few cells bear glandular 
trichome. The sub-epidermal region consists of 2 to 4 layers of chlorenchyma 
cells except the basal portion, which is composed of 2 or 3 layers of 
collenchyma cells. It is followed by 2 to 3 rows of transversely elongated 
parenchyma cells.  
The central parenchymatous tissue is traversed by 3 collateral triangular 
vascular bundles (Fig. IIB) 2 to 4 rows of pericyclic fibres seen as a cap outside 
the vascular bundles. There are 2 smaller accessory bundles on the dorsal side 
one on either side of the vascular bundle. These bundles also covered on the 
adaxial side by fibres.  
Petiolule:  
Transverse section of middle region of petiolule shows a circular outline 
(Fig. II A). The epidermis is single layered made up of small rectangular cells. 
Some cells elongate to form glandular trichomes. In the center an arc shaped 
vascular strand is seen. The ground tissue is made up of closely packed round 
thick walled parenchyma cells. In the distal end, the petiolule shows 2 smaller 
wings on the adaxial side (fig. II C). The rest of the portion shows similar 
structure of vascular bundle and ground tissue as in the transverse section of 
meddle region.  
Lamina:  
Transverse section of lamina shows a dorsiventral structure (Fig. II E). 
Epidermis is single layered. It is characterized by common occurrence of 
angular folds in the anti-clinical walls by the development of papillae and 
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frequently mucilaginous. Stomata present on both the epidermis. Trichomes 
present on both the surfaces but abundant on lower surface. The mesophyll is 
differentiated into outer 3 layered palisade tissue and inner 2 to 4 layers of 
round – oval parenchymatous spongy tissue (Fig.III H). The palisade cells are 
made up of columnar closely packed cells. 
  A few patches of veins scattered between palisade and spongy tissues. A 
few prismatic and rod shaped calcium oxalate crystals present in mesophyll 
cells.  
Midrib:  
Transverse section of midrib shows a small depression on adaxial face 
and convexity on the abaxial face. Epidermis is made up of single layer of 
rectangular cells. The hypodermal region consists of 2 to 3 layers of 
collenchyma cells. A single, collateral vascular bundle is situated in the centre 
(Fig. III G). pericyclic fibres present around the main vascular strand. The 
ground tissue is made up of round-oval thin-walled parenchyma cells. 
Prismatic and rod shaped crystals are seen in the ground parenchyma and 
phloem parenchyma cells.  
Trichomes:  
They are non-glandular, (Fig. III J) equal or unequal two armed 
trichomes.  
Epidermis in surface view: 
Adaxial foliar epidermal cells are penta – octagonal in surface view. The 
margins of the cells are slightly wavy (Fig. III I). It is perforated by stomata 
that are similar in size to those seen on abaxial epidermis but the frequency is 
less. The abaxial epidermis is made up of cells that are wavy in outline in 
surface view (Fig. III J). Stomata are more frequent as in the abaxial epidermis 
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16.5 to 18/mm2, abaxial epidermis 35 to 38/mm2; Vein islet number 16 to 
18/mm2 (Fig. II D); Palisade ratio – 3 (Fig. II F).  
Powder:  
Greenish gray; shows groups of mesophyll cells, aseptate fibres, pitted 
vessels; unicellular hairs and rarely prismatic crystals of calcium oxalate.  
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AVURI ILAI CHOORNAM 
(Indigofera tinctoria Linn.) 
 
Collection of the drug: 
The leaves of Indigofera tinctoria were collected at Chengalpattu and 
identified by a botanist.  
 
Preservation and storage: 
The leaves were washed in fresh water and cleaned thoroughly, and 
were allowed to dry in shade, made into choornam and were stored in dry, 
moisture proof containers 
 
Preparation of Choornam: 
The dried leaves were made into a fine powder and sifted through a 
white cloth (Vasthirakayam). Then it was purified by steam – cooking in milk 
(Pittaviyal method). The same was later powdered and sifted again and 
preserved.  
 
Storage of Choornam: 
The choornam was stored in a clean, air tight container.  
 






















IDENTIFICATION OF PLANT INDIGOFERA TINCTORIA'S 
CONSTITUENTS BY PHYTO CHEMICAL TESTS: 
  
The drug powder and various extracts of Avuri Ilai Choornam were 
subjected to chemical tests for identification of its active constituents.  
 
Test for Alkaloids:  
A small portion of the solvent, free chloroform, alcoholic and aqueous 
extracts were treated separately with few drops of dilute HCl and filtered. The 
filter may be tested carefully with alkaloidal reagents such as, 
  
a. Mayer's reagent            -   Yellow precipitate 
b. Dragendroff's reagent   -   Orange brown precipitate 
c. Wager's reagent            -    Reddish brown precipitate 
 
Test for Carbohydrates: 
Molisch's Test: 
Filtrate was treated with 2-3 drops of 1% alcoholic alpha – napthol 
solution and 2 ml of concentrated H2SO4 was added along the sides of the test 
tube. Appearance of brown ring at the junction of 2 liquids shows the presence 
of carbohydrates.  
 
Test for Glycosides: 
Another portion of Avuri Ilai Choornam was hydrolysed with HCl for 
few hours on a water bath and the hydrolysate was subjected to Legals test.  
 
Berntrager's test to detect the presence of glycosides: 
a. Legals test: 
To the hydrosylate, 1 ml of pyridine and few drops of sodium nitro 
prusside solution were added and then it was made alkaline with sodium 
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hydroxide solution. Appearance of pink to red colour shows the presence of 
glycosides and aglycones.  
 
Test for Phytosterol:  
Lieberman Burchard Test: 
1 gm of the extract of Avuri Ilai Choornam was dissolved in few drops 
of dry acetic acid. 3 ml of acetic anhydride was added followed by few drops of 
concentrated sulphuric acid. Appearance of bluish green colour shows the 
presence of phytosterol.  
 
Test For Saponins: 
The extract of Avuri Ilai Choornam was diluted with 20 ml of distilled 
water and it was agitated on a graduated cylinder for 15 minutes. The formation 
of 1 cm layer of foam shows the presence of saponins.  
 
Test For Tannis And Phenolic Compounds: 
Small quantities of various extracts were taken seperately in water and 
tested for the presence of phenolic compounds and tannins by adding dilute 
ferric chloride solution(5%). The formation of violet colour shows its presence. 
 
Test for proteins and free aminoacids: 
Small quantities of various extracts of Avuri Ilai Choornam were 
dissolved in few ml of water and treated with ninhydrin reagent. Appearance of 
purple colour shows the presence of proteins and free amino acids.  
  
Test for flavanoids: 
With aqueous sodium hydroxide solution the extract gives blue to violet 
colour if anthocyanins are present; yellow colour if flavones are present; 
Yellow to orange, if flavanones are present.  
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Results for Phytochemical studies: 
 
S.No. Constituents Avuri Ilai Choornam 
1. Starch + 
2. Tannins + 
3. Sugar - 
4. Alkaloids + 
5. Steroids + 
6. Proteins and Amino Acids + 
7. Glycosides + 
8. Phenols + 
9. Flavanoids + 




The given sample of Avuri Ilai Choornam showed presence of the 
following phytochemicals: 
• Starch 
• Tannic acid 
• Steroids 
• Alkaloids 
• Proteins and Amino-acids 





METHODOLOGY FOR BIO-CHEMICAL ANALYSIS 
 
Preparation of extract: 
5 gm of Avuri Ilai Choornam was weighed accurately and placed in a 
250 ml clean beaker and added with 50 ml of distilled water. Then it was boiled 
well for about 10 mins. Then it was cooled and filtered in a 100 ml volumetric 
flask and made upto 100 ml with distilled water.  
 
Test for Calcium: 
2 ml of extract was taken in a clean test tube. To this 2 ml of 4% 
ammonium hydroxide solution was added. Presence of Calcium is denoted by 
formation of a white precipitate.   
 
Test for Iron (ferric): 
The extract was treated with glacial actic acid and potassium 
ferrocyanide. Presence of Ferric iron is denoted by a blue colour.  
 
Test for Iron (ferrous): 
The extract was treated with conc. HNO3 and ammonium thiocyanate. 
Presence of Ferrous iron is denoted by formation of a blood red colour.  
 
Test for Sulphate: 
2ml of the extract was added to 5% barium chloride solution. Presence 
of Sulphate is denoted by formation of a white precipitate.  
 
Test for Chloride: 
The extract was treated with silver nitrate solution. The presence of 
Chloride is denoted by formation of a white precipitate.  
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Test for Carbonate: 
The extract was treated with concentrated HCl. If Carbonate is present, 
it is denoted by effervescence.  
 
Test for Phosphate: 
The extract was treated with ammonium molybdate and conc. HNO3. If 
Phosphate is present, it is denoted by the formation of a yellow precipitate.  
 
Test for insaturation: 
1 ml of potassium permanganate solution is added to the extract. The 
presence of unsaturation is denoted by decolourisation.  
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Results for biochemical analysis: 
Preliminary acid, basic radicals:  
 
S.No. Constituents Avuri Ilai Choornam 
1. Calcium + 
2. Iron (Feric) - 
3. Iron (Ferrous) + 
4. Sulphate + 
5. Chloride + 
6. Carbonate Trace 
7. Phosphate + 




The acid radicals found to be present in the given sample of Avuri Ilai 




• Trace Amounts of Carbonate 
 
The basic radicals found were: 
• Calcium 
• Ferrous iron 
 
Miscellaneous :  
        Saturation:   Unsaturated compounds were found to be present.  
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Results for quantitative biochemical analysis: 
Equipment used: Atomic Absorption spectrometer (AAS) – Make : Varian,. 
Australia 
S.No. Test Parameter Result 
1. Calcium as Ca, (%) 2.08 
2. Phosphorus as P, (%) 0.14 
 
Inference : 
 The given sample of Avuri Ilai Choornam was found to contain 2.08% 
of Calcium (Ca) and 0.14% of Phosphorus (P).  
 
THIN LAYER CHROMATOGRAPHY (TLC) METHODOLOGY: 
2 gm of the sample was soaked in 20 ml of rectified spirit (90%) for 18 
hrs and boiled for 10 minutes and filtered. The filtrate was concentrated and 
made upto 5 ml. 25ml of alcoholic extract was applied on Merck Aluminium 
plate pre-coated with sitica gel 60 F254 of 0.2mm thickness along with the 
ingredients using Linomat IV applicator. The plate was developed in Toluene; 
ethyl acetate 5: 1.5 V/V. The plate was visualised in UV 254 and 366 nm. The 
plate was then dipped in Vanillin-Sulphuric acid and heated in air oven at 
105°C till the spots appeared. 
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Results for Thin Layer Chromatography (TLC) Study: 
 
S.No. UV 254nm UV 366nm With spray reagent 
Colour Rf Colour Rf Colour Rf 
1. Green 0.11 Pink 0.11 - - 
2. Pale green 0.24 Dark pink 0.24 Light grey 0.24 
3. Pale green 0.37 Dark pink 0.37 Dark grey 0.46 
4. - - Dark pink 0.51 Dark grey 0.51 
5. - - Dark pink 0.62 - - 
6. Dark green 0.65 Yellow 0.65 - - 
7. Pale green 0.68 Dark pink 0.68 - - 




 The Rf values of Avuri Ilai Choornam (Indigofera tinctoria) when 
visualised in UV 254 nm, UV 366nm and with spray reagent were found to be 
0.11, 0.24, 0.37, 0.65, 0.68 and 0.81; 0.11, 0.24, 0.37, 0.51, 0.62, 0.65, 0.68 and 
0.81; 0.24, 0.46, 0.51, 0.81 respectively. 
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ANTI – MICROBIAL STUDY 
Method: 
  The anti – bacterial activities of different extracts of Avuri Ilai 
Choornam (Indigofera tinctoria) were studied by Disc diffusion method against 
the following organisms.  
1. Streptococcus mutans 
2. Staphylococcus aureus 
3. Escherichia coli 
4. Klebsiella pneumoniae 
5. Pseudomonas aeruginosa 
 
   Extracts of Avuri Ilai Choornam (Indigofera tinctoria) were used in the 
concentration of 50 and 25 and 10µl using their respective solvents. 
Ciprofloxacin (50 mcg / disc) was used as standard. The disc diffusion method 
was employed for the screening of anti- bacterial activity.  
 
Disc Diffusion Method: 
A suspension of organism was added to sterile soya bean casein digest 
agar media at 450C, the mixture was transferred to sterile petridishes and were 
allowed to solidify. Sterile discs, 5 mm in diameter, dipped in solutions of 
different extracts, standard and a blank was placed on the surface of agar 
plates. The plates were left standing for one hour at room temperature as a 
period of pre incubation diffuse to minimize the effects of variation in time 
between the applications of the different solutions. Then the plates were 
incubated at 370C for 18 hours and observed for anti – bacterial activity. The 
diameter of zones of inhibition were observed and measured. The average area 








Ciprofloxacin 50 mcg / 
disc 
Test drug (Avuri ilai 
choornam μ1 / disc) 
Zone of inhibition in mm 
10 μ1 25 μ1 50 μ1 
Strep. mutans 31 14 18 21 
Staph. aureus 30 17 20 23 
E.coli 31 19 21 24 
K.pneumoniae 31 16 19 21 
Ps. aeruginosa 30 14 18 20 
 
 
14 mm – low sensitive, 15 mm – moderate, above 16 mm – highly sensitive 
(Note: Sample concentration : 4 gm – 40 ml of solvent in  10μ1,  
      25 μ1 and 50 μ1/ disc. 




Ethanolic and chloroform extracts exhibited significant activity against 
Streptococcus mutans, Staphylococcus aureus, Escherichia coli, Klebsiella 
pneumoniae, Pseudomonas aeruginosa at 25 μ1, 10 μ1, 10μ1, 10μ1, 25μ1 
respectively. When compared with the standard drug ciprofloxacin (50 mcg / 





MATERIALS AND METHODS 
Test drug: 
 
 Avuri ilai choornam (Indigofera tinctoria) was the trial drug used in the 
study which was collected and processed by the method as described in 
Sarabenthirar Vaithiya muraigal, gunma roga sigichai. pg no: 183 
 
Preparation of drug for dosing: 
 
 The drug used for the study was suspended each time with 1% (w/v) 
solution of sodium carboxy methyl cellulose before administration. 
 
Drugs and chemicals: 
 
  Fine chemicals used in these experiments were obtained from Sigma 
Chemicals Company, U.S.A. Other analytical grade chemicals were obtained 
from S.d. Fine Chemicals Ltd., Mumbai. 
 
Experimental animals:  
 
 Colony inbred animals strains of Wistar rats of either sex weighing 200 - 
250 g were used for the pharmacological studies and Swiss albino mice of 
single sex weighing 20-25 g were used for toxicological studies. 
 
  The animals were kept under standard conditions 12:12 (day/night 
cycles) at 220C room temperature, in polypropylene cages. The animals were 
fed on standard pelleted diet (Hindustan Lever Pvt Ltd., Bangalore) and tap 
water ad libitum. The animals were housed for one week in polypropylene 
cages prior to the experiments to acclimatize to laboratory conditions. The 
experimental protocol was approved by the Institutional Animal Ethical 
Committee (IAEC). 
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Acute Oral Toxicity Study:     
 
Acute oral toxicity was conducted as per the OECD guidelines 
(Organization of Economic Cooperation and Development) 423 (Acute Toxic 
Class Method). The acute toxic class method is a stepwise procedure with 3 
animals of a single sex per step. Depending on the mortality and /or moribund 
status of the animals, on the average 2-4 steps may be necessary to allow 
judgment on the acute toxicity of the test substance. This procedure results in 
the use of a minimal number of animals while allowing for acceptable data 
based scientific conclusion. 
 
The method uses defined doses (5, 50, 300, 2000 mg/kg body weight) 
and the results allow a substance to be ranked and classified according to the 
Globally Harmonized System (GHS) for the classification of chemicals which 
cause acute toxicity. 
 
   Swiss albino mice of single sex weighing 20-25 g were fasted overnight, 
but allowed water ad libitum. Since the formulation is relatively non toxic in 
clinical practice the highest dose of 2000 mg/kg/p.o (as per OECD guidelines 
“Unclassified”) was used in the acute toxicity study.   
 
  The animals were observed closely for behavioral toxicity, if any by 
using FOB (Functional observation battery) 
 
Results for acute toxicity study: 
Avuri ilai choornam at the dose of 2000 mg/kg/po did not exhibit any 
mortality in mice as  per OECD 423 guidelines the dose is said to be 
“unclassified” under the toxicity scale. Hence further study with higher doses 




Analgesic activity  - Tail Flick method: 
 Withdrawal of tail (Tail Flick) for noxious thermal (radiant heat) can be 
used for screening drugs with analgesic activity. Radiant heat can be generated 
by passing electrical current through nichrome wire mounted in an 
analgesiometer. 
Procedure: 
 Wistar albino rats of either sex weighing between 200-250g were 
assigned into 3 groups of 6 animals each. 
Group 1 :  received hot water served as solvent control  
Group 2 : received the standard drug Diclofenac sodium 
Group 3 : received the test drug 
 The base of the tail of the test rats is placed on a nichrome wire. The tail 
withdrawal for the radiant heat (flicking response) is taken as the end point. 
Normally the rats withdraw their tails within 3 – 5 secs. A cutoff time of 10 – 
12 secs is used to prevent damage to the tail. Any animal failing to withdraw its 
tail in 3-5 secs is rejected from the study.  
 The reaction time of test drug, standard and control are taken at intervals 
of 30, 60 and 120 mts. A reaction time (withdrawal time) increment of 2-5 secs 





Results for analgesic activity of Avuri ilai choornam:  
 
Analgesic activity of Avuri ilai choornam using Tail flick Method: 
 































 2.266 ± 
     0.391 
         *** 
      3.530± 
       0.450 
       *** 
       4.533± 
         0.388 
        *** 
        5.803± 
       0.799 
         *** 
 
n=6, Values are expressed as mean ± S.D using followed by paired T – test  




The trial drug Avuri ilai choornam exhibited significant analgesic 
activity (P<0.001) when compared to the control groups.  
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Anti-inflammatory study:  
 Anti inflammatory activity was evaluated in acute model of 
inflammation.  
Acute model: 
 Wistar albino rats of either sex weighing between 200-250g were 
assigned into 3 groups of 6 animals each. 
Group 1 :  received distilled water which served as solvent control  
Group 2 : received the standard drug Diclofenac sodium 
Group 3 : received the test drug 
Carrageenan induced hind paw edema:  
 The carrageenan assay procedure was carried out according to the 
method of Wintar et al. (1962). Edema was induced by injecting 0.1 ml of 1% 
solution of carrageenan in saline into the plantar aponeurosis of the left hind 
paw of all the 3 groups of rats.  The extract, reference drug and the control 
vehicle (distilled water) were administered 60 min prior to the injection of the 
carrageenan. The volumes of edema of the injected and contra lateral paws 
were measured at +1, 3 and 5 hrs after induction of inflammation using a 
plethysmometer (Bhatt et al., 1977) and percentage of anti-inflammatory 








Results for anti-inflammatory action of Avuri ilai choornam 
(Indigofera tinctoria): 
 
Anti inflammatory activity of Avuri ilai choornam in carrageenan-induced 
hind paw edema in rats: 
 
Groups Paw volume ( ml) by mercury Displacement at regular 
interval of time 


















































0. 85 ± 
0.054 
 
n=6; Values are expressed as mean ± S.D followed by paired T – test,  
ns - Non significant as compared with control; 
P< 0.001 (***), P <0.003(**) as compared with control 
 
Inference: 
 In the acute phase inflammation model (carrageenan induced hind paw 
edema) Avuri ilai choornam showed significant (P<0.001) anti-inflammatory 
activity.   
 
The anti-inflammatory response was noticed at the end of 120 mts of 
administration whereas standard drug diclofenac sodium exhibited immediate 
response. The results obtained from the study establish its efficacy with good 
correlation with clinical study findings reported in the thesis. 
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CLINICAL ASSESSMENT 
The disease Azhal keel Vayu is one among the ten types of Keel Vayu, 




• \¢x Á¼ 
• ¬hUS Á¼ 
• ÷©P`ø» 




• RÀPÎÀ ÃUP® 
• SzuÀ 
• ÷{õuÀ 
• }mh©hUP ¬i¯õø© 
• Aø\UP ¬i¯õø© 
 
   BQ¯ SÔSn[P÷Íõk, £kUøP°¼¸¢x I¯¬® Ti _µ® 
¬u¼¯ÁØøÓ²shõUS® C¯À¦øh¯x. 
 
AÇÀRÀÁõ² (Azhal Keel Vayu):   
 
SÔSn[PÒ: 
 ""¤zuURÀ Áõ´Ä uÒÍÓ 
  ¤Ó[S Rß -mk Ã[Q 
 ]zuº ö\´ ©¸¢x Ázxg 
  ^µ£hõz ußø©zuõQz 
 uzuÖ Põ´a\À Psk 
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  \õ» ÷ÁuøÚuõß u¢÷u 
 ö©zuÖ ]Qaø\ ußÚõÀ 
  ö©ß ö©» }[S©¨£õ'' 
ö£õ¸Ò: 
 AÇÀRÀ Áõ² ÷{õ°À, ÁÎ, AÇÀ SØÓ[PøÍz ysk® EnÁõv ö\¯ÀPÍõÀ 
¬miPÎ¾shõS® ÃUP® {õÐUS {õÒ ö£¸zx öPõs÷h Á¢x, wUSØÓ ªSv¯õÀ 
RÀPÎß £ø\ ÁÓsk, £ø\¯ØÖ RÀ Aø\²® ÷£õöuÀ»õ® {møh²øhu¾® ""P¾U 
P¾U'' GßÓ÷uõº J¼ EshõÁx©õ´ C¸US®.  
 
÷Phøh²® SØÓ¬®, {õi {øh²®: 
""v¸zu©õ® Áõuz÷uõ÷h 
w[öPõk ¤zug÷\¶À 
ö£õ¸zx PÒ÷uõÖ® ö{õ¢x 
÷£õu÷Á ¤iUS® `ø»'' 
 
 Derangement of Vali and Azhal humours in the body causes Azhal keel 




CLINICAL STUDY PATTERN 
Selection of Patients: 
 To study the anti-inflammatory and analgesic activities of the drug, 
Avuri Ilai Choornam, patients were selected between the age group of 35- 70 
years, with Azhal Keel Vayu, at Government Arignar Anna Hospital , Chennai.  
 
Sample size  :  50 
Duration of the treatment  :  48 days 
Inclusive Criteria 
• Pain in Major joints 
• Swelling 
• Crepitus on movement 
• Restriction of movement 
• Joint tenderness 
• Radiological findings 
• Age Group : 31-70 Yrs.  
 
Exclusive Criteria: 
• Rheumatic fever 
• Rheumatoid arthritis 
• Psoriatic arthrosis 
• Pyogenic arthrosis 
• Gouty arthritis 
• Gonococcal arthrosis 
 
Withdrawal criteria: 
• Irregular medication 
• Dual treatment 
  




 The patients were diagnosed by the symptoms and complete physical 
examination aided the diagnosis.  X-rays were used to confirm the diagnosis.  
 
Radiological findings: 
• Sub chondral sclerosis 
• Narrowing of the joint space 
• Marginal osteophytes formation 
• Soft tissue swelling 
 
Line of treatment: 
  All the selected patients were given purgative on the first day and kept 
under rest for a day. Then they were subjected to routine clinical and laboratory 
investigations which includes,  
• Routine blood sugar and urea 
• Serum cholesterol 
• Serum creatinine 
• Urine examination 
 
Enrollment and method of study:  
    Patients with the inclusion criteria given above were enrolled in the 
study after recording the baseline data. 1 gm of Avuri ilai choornam 
(Indigofera tinctoria) was administered with 30 ml lukewarm water, twice a 
day after food for a period of 48 days. The patients were advised to visit 
follow-up once in 7 days for a general observation related to dose adaptations 
and parallel clinical parameters were recorded. The efficacy follow-up was 






The patients were advised : 
• to avoid foods like tubers, dhal, curds which are believed to exacerbate 
the Vatha Thathu 
• to avoid cold, damp climate 
• to bathe in lukewarm water 
• not to sleep on bare floor 
• to take easily digestible and highly nutritive foods such as greens 
• to do mild exercises which would strengthen the quadriceps muscle, on 
which the knee is largely dependant for its stability.  
• to avoid prolonged immobilization as it leads to the stiffening of the 
joint. 
 
The observations regarding, 
 age variation  
 sex difference 
 signs and symptoms before and after treatment 
 results  
 













S.No. Age in Years No. of patients Percentage 
1. 31-40 5 10% 
2. 41-50 20 40% 
3. 51-60 16 32% 





















Fig. Showing age distribution 
 
Inference: 
Among 50 patients, 5 (10%) patients belong to the age group 30-40; 20 
patients (40%) belong  to the age group 41-50, 16 patients (32%) belong to the 
age group 51-60 and /9 patients (18%) belong to the age group 61-70. 




Sl.No. Sex No. of Patients Percentage 
1. Male 16 32% 








Fig. Showing sex distribution 
 
Inference: 
 Among 50 patients, 16 (32%) were male and 34 (68%) were female. 




SOCIO- ECONOMIC DISTRIBUTION 
S.No. Socio-Economic Status No. of Patients Percentage 
1. Poor 27 54% 
2. Middle Class 17 34% 
3. Rich 6 12% 
 











 Among 50 patients, 27 (54%) were poor, 17 (34%) were from a middle 




S.No. Occupation No. of Patients Percentage 
1. House wife 23 46% 
2. Daily labourer 16 32% 
3. Teacher 2 4% 
4. Farmer 6 12% 
























Fig. Showing occupational status 
 
Inference : 
 Among 50 patients, 23 (46%) were housewives, 16 (32%) were daily 










Number of Patients 
Before 
Treatment
After Treatment   
No 
improvement Improvement  
Percentage of 
Improvement
1. Pain 50 14 36 72 
2. Swelling 37 12 25 67 





33 12 21 69 
5. Joint tenderness 22 7 15 68 
 
 







































Before Treatment After Treatment Percentage of Improvement
 





Patients with the parameters given above were chosen for the study.  
Among 50 patients who presented with pain, 36 (72%) reported back 
with reduction in pain, post-treatment; among 37 patients who presented with 
swelling, 25 (67%) reported back with reduced swelling; among 36 patients 
who presented with crepitus, 22 were found to have reduced crepitations, post-
treatment; among 33 patients who presented with restricted movements of the 
knee, 21 reported back with free movements, post- treatment; among 22 
patients who presented with joint tenderness, 15 reported with absence of joint 
tenderness, post- treatment.  
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GRADATION OF RESULTS 
The results are based on the clinical improvement of signs and 
symptoms before and after treatment. Relief from all the symptoms was 
considered under good improvement category. Relief from pain, swelling, 
restriction of movements was considered under moderate improvement 
category. Relief from less than four symptoms was considered under mild 
improvement category.  
 Good Moderate Mild Total 
No of patients  34 11 5 50 























Fig. Showing Gradation of Results 
Inference: 
Among 50 patients, 68% showed good improvement, 22% showed 
moderate improvement and 10% showed mild improvement.  
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Methodology for statistical analysis: 
To study variation in one or more attributes the data are expressed 
mostly as proportions. If a sample is divided into only two classes such 
successes and failures it is said to have a binomial. 
 p  = number of individuals having a specific character / total number 
P = character in which a binomial distribution is expressed 
q = probability of non-occurrence of the same 
Standard error of the proportion (S.E.P.): 
It is the probability or proportional chances of positive or negative 
occurrence of an attribute or a character in a population or universe. 
Binomial frequency distribution:  
S.E.P.  =  √PQ\n 
Probability of difference occurring by chance can be found by applying 
Z- test as done in the case of means. 
Z = p-P / S.E.P. 
 54










1. Pain 100% 28% 0.164 P<0.001 *** (Significant) 
2. Swelling 74% 24% 0.143 P<0.001 *** (Significant) 





66% 24% 0.239 P<0.001 *** (Significant) 
5. Joint tenderness 44% 14% 0.197 P<0.003 ** 
 
n=50, Values are expressed as mean + SD followed by student sample t- Test. 












Azhal Keel Vayu, one of the Vatha diseases is characterized by its 
classical symptoms namely, pain in the weight bearing joints especially the 
knee joints, swelling, crepitus on movement, restriction of movements and joint 
tenderness.  
Avuri Ilai Choornam (Indigofera tinctoria) was chosen as the trial drug 
to treat Azhal keel vayu as prescribed in Sarabenthirar vaithya Muraigal 
Gunma roga sigichai (pg. 183) 
Azhal Keel Vayu is caused by the derangement of Vali and Azhal 
humors. Avuri has kaippu suvai. Kaippu suvai is formed by the combination of 
kaatru and aagaya boothas. Kaippu Suvai (Bitter taste) is known for its ability 
to normalise the pitha kutram. The vehicle used was lukewarm water which has 
a vital role to play here. According to Siddha literature, the lukewarm water 
itself has the ability to cure diseases and deranged vatha Kutram is one among 
them. Thus, the drug with its vehicle can help in normalizing the deranged Vali 
and Azhal humors acting on the basis of ethirurai theory.   
The Avuri leaves were subjected to pharmacognostic study for 
taxonomic identification. It revealed certain special features such as: mesophyll 
cells, aseptate fibres, pitted vessels, unicellular hairs and prismatic crystals of 
calcium oxalate. 
The phytochemical test showed presence of Alkaloids, Carbohydrates, 
Phytosterols, Tannins, Flavanoids, and Phenols. Apigenin present in the leaves 
of Indigofera tinctoria is responsible for its anti – inflammatory activity.  
Rf values were determined by subjecting the drug to Thin layer 
chromatography (TLC) study.  
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Biochemical analysis showed presence of Calcium, phosphorus, Iron 
(Ferrous), Sulphate, and Chloride. 
¾ Calcium (Ca) is best known for its contribution to the strength of the 
skeleton. Ca deficiency leads to rupturing, dissolving or destroying the 
joints. Hence to treat Azhal Keel Vayu more Ca is needed.  
¾ Phosphorus (P) is needed for maintenance and repair of all tissues and 
cells. It also reduces muscle pain. Its deficiency may cause bone pain, 
bone fragility and stiffness in the joints. The presence of phosphorus in 
the drug Avuri ilai choornam (Indigofera tinctoria) may strengthen the 
bone and reduce muscle pain.  
¾ Chloride (Cl) may help in reducing the swelling of the affected knee 
joint. Oedema or swelling leads to hyponatremia. The metabolism of 
Sodium (Na) and Chloride (C1) are so much inter-related that 
abnormality in the metabolism of one is always accompanied by 
abnormality in the other. Thus loss of sodium is accompanied by loss of 
chloride also, though there is always more loss of Cl than Na. Thus the 
trial drug Avuri ilai choornam, containing chloride may help reduce 
swelling of the affected joints.  
¾ Sulphate is present in the form of chondroitin sulphate in cartilages and 
tendons, which contributes to the strength of the cartilages. The trial 
drug contains sulphate which may help strengthen the wearing 
cartilages.  
All the minerals mentioned above, present in the drug Avuri Ilai 
Choornam (Indigofera tinctoria) may play a role in treating Azhal Keel Vayu.  
Anti-microbial study revealed that the drug is a highly sensitive 
antibacterial agent against Staphylococcus aureus, Streptococcus mutans, 
Escherichia coli, Klebsiella pneumoniae and Pseudomonas aeruginosa.  
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Acute toxicity of Avuri Ilai Choornam was studied and the drug was 
proved safe for administration as it did not exhibit any significant toxicity at 
500 mg / kg body weight. 
Avuri Ilai Choornam (Indigofera tinctoria) produced significant 
analgesic activity and significant anti-inflammatory activity at the end of 120 
mts of administration. The findings of the experimental animal study indicate 
that Avuri ilai choornam possesses analgesic and anti-inflammatory property 
and thus lead pharmacological support to the traditional Siddha medical use of 
Avuri Ilai Choornam in treatment of Azhal Keel Vayu.  
Open clinical trial with a sample size of 50 patients, a period of 48 days 
revealed the following features. Maximum number of patients affected by 
Azhal Keel Vayu belong to the age group 41-50 (40%) and the greater being 
females (70%). It was found that overweight, heavy work and life style habits 
influence the occurrence of Azhal Keel Vayu.  
Administration of Avuri Ilai Choornam, 1g twice a day with lukewarm 
water, after food, for a period of 48 days produced relief from the subjected 
parameters such as pain in the affected joint, swelling, crepitus, restriction of 
movements and joint tenderness. Improvement in the subjected parameters was 
clinically and statistically significant. No adverse effects were observed during 






The study on Avuri ilai choornam to evaluate its efficacy in the 
management of Azhal Keel Vayu was carried out based on the evidences 
collected from Siddha literature. 
The Pharmacognostic study was carried out at Central Research Institute 
for Siddha, Chennai-106 and C.L.Baid Metha College of Pharmacy, 
Thoraipakkam, Chennai. 
The single drug was prepared as Choornam, then purified and stored. 
Phytochemical tests showed the presence of Alkaloids, Flavanoids, 
Tannins and Phytosterols. 
Rf values were determined by Thin layer chromatography. 
Bio chemical analysis showed presence of Calcium, Phosphorus, Iron 
(Ferrous), Sulphate and Chloride. 
Anti-microbial study proved it to be an effective antibacterial agent. 
Pharmacological study was done for its anti-inflammatory and analgesic 
activities at C.L.Baid Metha college of Pharmacy, Thoraipakkam, Chennai. 
Choornam produced significant anti-inflammatory and analgesic activity. 
Clinical assessment was carried out as an open clinical trial in the PG 
Gunapadam department at Arignar Anna College and Hospital for Indian 
medicine, Chennai. The patients were selected according to selection criteria. 
Patients were carefully observed in regular visits and prognosis was 
documented. 
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Sex distribution, socio-economical status, occupational status was 
assessed.  
 Avuri ilai Choornam, 1gm, was administered twice a day with 
lukewarm water after food, for a period of 48 days. In the clinical trial, 
improvement in signs and symptoms like pain in the affected joint, swelling, 
joint tenderness were clinically and statistically significant. 















The evaluation of the efficacy of the single drug Avuri ilai Choornam in 
the management of Azhal Keel Vayu gave significant results. 
Presence of alkaloids and flavanoids play a vital role in the management 
of Azhal keel vayu. 
Pharmacological anti-inflammatory and analgesic activities strengthen 
the study. 
Clinically the drug relieved the symptoms, pain, swelling, joint 
tenderness and restriction of movements. 
Avuri ilai choornam with its vehicle regularised the three humors by 
stabilizing the pitha thathu and vatha thathu by its kaippu suvai. 
No adverse effects were observed during the period of study. 
In total, Avuri ilai Choornam plays a potential therapeutic role in 
management of Azhal Keel Vayu. 
Avuri ilai Choornam needs further study with regard to the mechanism 
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A - T.S. of Petiolule- Ground Plan 
  B - T.S. of Petiole – Ground Plan 
  C - T.S. o petiole – distal end – Ground Plan 
  D - Vein islets 
  E - T.S. of leaf 





  G - T.S. of Midrib- enlarged 
  H - T.S. of lamina 
  I - Adaxial foliar epidermis 





  Ab - Accessory bundle 
  Chl - Chlorenchyma 
  Co - Collenchyma 
  Ep - Epidermis 
  P - Parenchyma 
  Pa - Palisade tissue 
  Pf - Pericyclic fibre 
  Sp - Spongy tissue 
  St - Stoma 
  Tr - Trichome 
  Vb - Vascular bundle 
  Vi - Vein islet 
  Vs - Vascular strand 
  Wi - Wing 
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